Background: Occupational stress is an important risk factor for mental health among occupational population. Exploring related mediators of workers' mental health are important to improve their health and performance. Our study aims to explore the relationships between work stress, positive psychological resources, burnout and well-being. Methods: The study was performed during the period of June and July in 2015. A questionnaire that consisted of the Effort-reward Imbalance Scale, the Maslach Burnout Inventory-General Survey, the Psychological Capital Questionnaire, the Rosenberg Self-esteem Scale, the Flourishing Scale, as well as demographic and working factors. Results: Psychological capital mediated the associations of effort-reward imbalance and emotional exhaustion, cynicism, professional efficacy and well-being. Self-esteem mediated the associations of effort-reward imbalance ratio with cynicism, professional efficacy and well-being, and mediated the associations of overcommitment and cynicism, professional efficacy and well-being. Conclusions: The findings indicated that enhancing positive psychological resources could be considered in developing intervention strategies for psychological health among manufacturing employees.
Background
A growing number of companies start to pay attention to not only the physical health of their employees, but also their psychological health. Occupational stress exists in all occupations. However, excessive occupational stress has been considered "toxic" parts of job environment, and is often associated with psychological and physical health. Empirical studies demonstrated that occupational stress was a risk factor for burnout, poor wellbeing, cardiovascular disorders [1] [2] [3] . Research on the relationships between occupational stress and mental health has predominantly focused on medical staff, teachers, and information technology employees [4, 5] .
Meanwhile, prior studies of manufacturing workers have mostly concentrated on the health hazards of occupational exposure [6] and neglected the research of their psychological health. To fill this gap, this study aimed to explore the level of occupational stress in manufacturing workers and its potential mechanism whereby their psychological health is affected.
The well-known model of effort-reward imbalance (ERI), proposed by Siegrist, was adopted to understand the potential mechanism of stress [7, 8] . This model consisted of three core parts: efforts, rewards and overcommitment, and emphasized the lack of reciprocal social exchange between costs (efforts, such as time pressure to fulfill a task) and gains (rewards, such as money, respect/support received from colleagues, job security, and career opportunities) at work. The imbalance between effort and reward often lead to emotional distress. The model also introduced a specific pattern of coping with job demands, termed as overcommitment, referring to "a set of attitudes, behaviors and emotions reflecting excessive striving in association with a strong desire of being approved and esteem". The overcommitted individuals may make great efforts, even under low-gain circumstances, and thus were more likely to experience burnout [9] .
Burnout is regarded a syndrome that can have significant effects on physical and psychosocial well-being [10] [11] [12] . The popular theory of job burnout was developed by Maslach, Schaufeli and Leiter [13] , who defined burnout as "a psychological syndrome in response to chronic interpersonal stressors on the job" or a set of negative consequences of prolonged work stress [12] . The three key dimensions of this syndrome are an overwhelming exhaustion, a sense of cynicism and detachment from the work, and feelings of ineffectiveness or lack of accomplishment [13] . The general survey of Marlsh Burnout Inventory (MBI-GS), which is based on the three-dimensional of burnout, has been largely shapes and dominates burnout research [14] . On the level of organization, burnout is associated with turnover intention, lower productivity, and a decreased commitment [11, 15] . Wang et al. have been demonstrated that teachers who experienced high level of occupational stress would have more symptoms of burnout [16] . Job burnout is a psychological syndrome arising in response to chronic interpersonal stressors and job tediousness [11] . Similarly, depression is one of the psychological stresses that may overlap with burnout. However, the distinction between burnout and depression is that burnout is supposedly work related, whereas depression is considered to be more multifactorial in origin and pervasive in nature [17] . Futhermore, Shin et al. [12] proposed that burnout was one of the strongest predictors of depression by a longitudinal study. Therefore, this study used burnout to understand the negative mental status of occupational population. In addition, the World Health Organization [18] argued that the focal point of mental well-being should not be limited to the absence of mental illness, but the positive character of mental system and the attitudes that are inherent to it. Employees with high efforts and low rewards had higher risks of poor well-being [19] . Eudaimonic well-being, one of the main theoretical frameworks that has been proposed, refers to "the dimensions that describe the optimal psychological functioning of the individuals" [20] . Diener et al. [21, 22] developed the Flourishing Scale (FS) to provide a comprehensive and brief measure of flourishing that summarized the current dimensions proposed by others authors, and an overview of the individual's perception of person's own positive functioning. The items of the FS describe broad and important facets of human functioning: engagement and interest, self-acceptance, competence, optimism, meaning and purpose, supportive and rewarding relationships, perception of the personal contribution to the well-being of others, and being respect. The current study used burnout and psychological well-being to explore the associations between occupational stress and psychological health in terms of both negative and positive outcomes. Thus, we hypothesize:
H1 There is a positive association between job stress and job burnout among workers. H2 There is a negative association between job stress and well-being among workers.
Although the associations between ERI and psychological outcomes have been examined in certain occupations, the mechanisms behind the associations still remain largely unknown. Over the years, more and more researchers began to notice that stress reaction differs a lot among different individuals, no matter in mental or physical health. Stress and coping theory considered that personality characteristics could influence individual's appraisal and coping processes, and even psychological symptoms in stressful situations [23] . Based on the transaction theoretical framework, studies on the process of dealing with stress should consist of not only independent and outcome variables, but also mediating variables that determine the individual more or less successful adaption to the stress [24] . With an increasing recognition of the value of positive psychology, organizations may improve their employees' physical and mental health by enhancing their inner positive psychological resources. This is consistence with the transactional theory, by which stress is the condition that results when person-environment transactions lead the individual to perceive a discrepancy between the demands of situation and the resources of the person's psychological, biological or social systems [25] . Psychological capital (PsyCap) is a high-order construct extracted from positive organizational behavior, and has been demonstrated as a positive resource for improving employees' performance, job satisfaction, well-being, and for decreasing stress, turnover, and burnout [26] [27] [28] [29] . PsyCap refers to a positive state of mind exhibited during the growth and development of an individual and consists of four state--like psychological resources: hope, self-efficacy, optimism and resilience, all of which are measurable, developable and manageable [27] . In addition to some studies focused on the antecedents and outcomes of PsyCap, there have been other studies pay attentions on the underlying mechanisms through which PsyCap impacts work stress at different level of analysis. Park et al. [30] found the mediating role played by PsyCap in the association between empowering leadership and psychological well-being. Wang et al. [31] looked at PsyCap as a mediator in linking work-family conflict to job burnout. Drawing on prior researches, this study suggests that PsyCap may mediate the associations of occupational stress with burnout and psychological well-being. Besides PsyCap, self-esteem is also recognized as an important internal resource. It is the evaluation which the individual makes and customarily maintains with regard to him or herself [32] . Rosse et al. [33] considered that low self-esteem individuals may be less effective in interpersonal relationships, and experience feeling of incompetence in their relationships with colleagues. Low self-esteem individuals also may have fewer psychic resources to cope with daily stressors, making them vulnerable to emotional exhaustion. Previous studies have found that self-esteem is an important factor in alleviating symptoms of burnout [34] . Self-esteem is an important inner resource in dealing with stress, and is also one of several mediating variables that influence the effects of stressors on health consequences. Based on the above, we formulate the following hypotheses:
H3: PsyCap mediates association between job stress and burnout. H4: PsyCap mediates association between job stress and well-being. H5: Self-esteem mediates association between job stress and burnout. H6: Self-esteem mediates association between job stress and well-being.
As described above, the present study aims to investigate the associations between occupational stress, PsyCap, self-esteem, burnout and well-being, as well as the potential mediating roles of positive psychological resources.Differ from earlier studies about work-related stress that forcus on the single intervening variable, the present study adopt multi-intermediary test to build a systematic theoretical framework of stress and stress reaction from the perspective of positive psychology. It is helpful for management decision-making on manufacturing workers, enriching the existing theoretical model of positive psychology, and acting as preventive strategies during working lifetime (Fig. 1 ).
Methods

Study design and sample
A cross-sectional study was conducted in Northern region of China in June and July, 2015. In total, 26 factories (1500 workers) were randomly selected by cluster sampling in an industry which made component parts of airplanes. Trainees were excluded in this study. Selfadministered questionnaires were directly distributed to these subjects after obtaining their written informed consents. Each worker was given a questionnaire to read declaration of private information secrecy and complete voluntarily. Investigators were responsible for distributing, retrieving and managing the questionnaires, and they provided explanation without inducement for any unclear questionnaire items. The average questionnaire spent 10 to 15 min. 79 workers refused to participate in the study because of reading difficulty. The questionnaires with missing data that accounted for more than 15% of the whole scale were regarded invalid. Finally, effective responses were obtained from 1219 individuals (effective response rate: 81.3%), with 923 (75.7%) males and 296 (24.3%) females. The study was approved by the Committee on Human Experimentation of China Medical University (Additional file 1).
Demographic and working characteristics
Demographic information regarding age, gender, marital status, and education level were obtained. Three working characteristics were also measured: Monthly income, years of experience, and weekly working hours.
Measurement of occupational stress
Occupational stress was measured by the Chinese version of the effort-reward imbalance (ERI) model [35] . The ERI questionnaire consists of three dimensions: extrinsic effort (6 items), reward (11 items), and overcommitment (6 items). The items of extrinsic effort and reward are scored on a 5-point scale, and higher scores indicated higher demands of efforts and higher rewards. For the overcommitment subscale, responses are scored from 1 to 4, with higher scores indicating higher demands characterized by excessive work-related commitment. Effort-reward ratio (ERR) was calculated using a predefined algorithm that quantifies the degree of mismatch between high cost and low gain, with a correction factor of 0.5454 [8] . The Cronbach's coefficients for extrinsic effort, reward, and overcommitment scales were 0.911, 0.936, and 0.771 in the present study.
Measurement of psychological capital
PsyCap was evaluated by the Chinese version of the 24-item Psychological Capital Questionnaire (PCQ) [27] . The PCQ is comprised of four dimensions: self-efficacy (6 items), hope (6 items), resilience (6 items), and optimism (6 items). Each question is scored from 1 (strongly disagree) to 6 (strongly agree). Higher scores indicate higher levels of psychological capital. The PCQ has demonstrated adequate reliability and validity in multiple samples [27, 36] . For the total scale in our study, the Cronbach's alpha coefficient was 0.953.
Measurement of self-esteem
Self-esteem was measured with Rosenberg self-esteem scale (RSES), developed by the sociologist Dr. Morris Rosenberg [32] . This scale is a ten-item questionnaire. Each item is scored on a 4-point Likert scale, which ranged from "strongly agree" to "strongly disagree". Five of the items are positively stated and five are negatively stated. The Chinese version was translated by Cheng et al. [37] and has been widely used in different populations. In the current study, The Cronbach's alpha coefficient was 0.879.
Measurement of burnout
This study used Maslach Burnout Inventory-General Survey (MBI-GS) to measure burnout [38, 39] . The scale consists of three dimensions: emotional exhaustion (EE), cynicism (CY), and professional efficacy (PE). Each of the items is scored on a Likert scale from 0 to 6. Higher scores on the EE and CY, and lower score of PE indicate higher level of burnout. The Chinese version of the MBI-GS was revised and validated by Li et al. and has demonstrated good reliability and validity in the Chinese population [40] . In this study, the Cronbach's alpha coefficients for EE, CY, and PE were 0.940, 0.940, and 0.928.
Measurement of well-being
Psychological well-being was measured with the brief 8-item Flourishing Scale (FS). The range of scores is from 8 to 56, where higher scores mean a higher level of psychological well-being [41] . The FS scale has demonstrated good validation in different cultures [42] . The Cronbach's alpha coefficient was 0.950 in this study.
Statistical analyses
Frequency statistics and one-way ANOVA or t-test was used to describe distributions of burnout and well-being in categorical demographic and working characteristics with mean, standard deviation (SD), number (N) and percentage (%). Pearson's correlation was used to examine correlations among major variables. Hierarchical regression analysis was adopted to explore the effects of independent variables on burnout and well-being. In step1, all demographic and working variables which were significantly related to dependent variables were entered. Dummy variables were set for the categorical variables; in step 2, the ERR and overcommitment were entered; in step 3, positive resources variables were added. Standardized estimate (β), F, R 2 and R 2 -changes (ΔR 2 ) for each step were displayed. Four different models were estimated in this study, one for each dimension of burnout and one for well-being. Asymptotic and resampling strategies, developed by Preacher and Hayes [43] , were used to examine the mediating roles of positive psychological resources (a*b product) on the association between occupational stress and psychological outcomes (burnout and wellbeing). In these regression equations, ERI and overcommitment were modeled as predictors, burnout and well-being as dependent variables, PsyCap and self-esteem as mediators, and demographic and working variables as covariates. The bootstrap estimate was based on 5000 bootstrap samples. The bias-corrected and accelerated 95% confidence interval (BCa 95% CI) for each a*b product was calculated, and a BCa 95% CI excluding 0 indicated a significant mediating role. All analyses were performed using SPSS 17.0 for Windows, and the significance level was set at p < 0.05(two-tailed). Missing values were addressed with mean substitution.
Results
Descriptive statistics
Demographic and working characteristics of the workers and univariate analysis of burnout and well-being scores were shown in Table 1 . The mean age of the subjects was 35.44 years (SD = 9.47, ranged from 20 to 59). Univiariate analyses indicated that age, monthly income, weekly working hours, and working years were associated with emotional exhaustion and cynicism, respectively (P < 0.05). Education level was related to cynicism Job stress Burnout Well-being PsyCap Self-esteem Demographic Factors (Control Variables) Fig. 1 Conceptual framework of this study. PsyCap:psychological capital (P < 0.05). Age, educational level, and monthly income were related to professional efficacy (P < 0.05). Gender, education, income, and weekly working hours were related to well-being (P < 0.05).
Correlations among continuous variables
The correlations among ERI, PsyCap, self-esteem, components of burnout, and well-being were shown in Table 2 . As revealed in the table, ERR, overcommitment were positively correlated with emotional exhaustion and cynicism, respectively, and had negative correlations with professional efficacy, well-being and positive psychological variables.
Psycap and self-esteem were negatively related to emotional exhaustion, cynicism and positively related to professional efficacy and well-being.
Associations among ERI, PsyCap, self-esteem, and burnout All independent variables were correlated with the three components of burnout in univariate analyses. Thus, they were entered in the multiple hierarchical linear regression models. Results were presented in Table 3 . In step3, after adjusting for age, gender, education, income, working years, and weekly working hours, ERR, overcommitment, and PsyCap were associated with emotional exhaustion. All variables could explain 47.7% of the variance in emotional exhaustion, and positive psychological variables were responsible for an additional 2.6% in Step3. ERR and PsyCap and self-esteem were associated with cynicism and were responsible for 47.3% of the variance in cynicism. ERR, overcommitment, PsyCap, self-esteem were associated with professional efficacy, and could explain 22.8% of its variance.
Associations between ERI, PsyCap, self-esteem, and well-being
After adjusting for controlling variables which were related to well-being in univariate analyses, as shown in Table 3 , ERR and overcommitment were associated with well-being in step 2. In step 3, PsyCap and self-esteem were positively and significantly associated with wellbeing, respectively. In addition, the effect of ERR and overcommitment on well-being reduced in step3.
Mediating effects of PsyCap and self-esteem
The indirect pahways of ERI with psychological outcomes through PsyCap and self-esteem are shown in Table 4 . The path coefficients of ERI with positive psychological variables (a), the relations of positive psychological variables with dependents (b), the direct relations of ERI with dependents(c), the relations of ERI with dependents after controlling for the effects of the positive psychological variables (c'), a*b (the indirect effects of ERI on the dependent variables through the positive psychological variables) products, and BCa 95% CI for these products are shown in Table 4 . BCa 95% CI excluding 0 indicated a significant mediating role. If the indirect path coefficient (c') was significant (P < 0.05), the positive psychological variable would play a part of the intermediary role between independent and dependent variables. If not (P > 0.05), it would have wholly mediator effect between independent and dependent variables. Education_1 means "Junior college" vs. "Technical secondary school and the following", Education_2 means "Bachelor degree or above" vs. "Technical secondary school and the following"; *P < 0.05; **P < 0.01(two-tailed) Given that, for Model 1 (Table 4) , PsyCap were mediated the association of ERR with emotional exhaustion (a*b = 0.6914, BCa 95% CI: 0.4137, 1.0648), and mediated the association of overcommitment with emotional exhaustion (a*b = 0.0662, BCa95%CI: 0.0353, 0.1087). PsyCap played a partial mediating effect in the relationship between ERR/overcommitment and emotional exhaustion (c' = 5.2241, P < 0.01). Similarly, for Model 2, PsyCap and self-esteem partially mediated the relationship between ERR and cynicism, and partially mediated the relationships between overcommiment and cynicism. For Model 3, PsyCap and self-esteem were partially mediated the relationship between ERR and professional efficacy, and partially mediated the relationship between overcommitment and professional efficacy.
In the Model 4, there were significant and full mediating roles of PsyCap and self-esteem between ERR and well-being (both of the mediators' Bca95%CI excluded 0, c' = 0.0171, P > 0.05). PsyCap and self-esteem partially mediated the associations between overcommitment and well-being (both of the mediators' Bca95%CI excluded 0, c' = −0.1508, P < 0.05).
Discussion
This study enriched the theoretical framework of positive psychology in terms of the associations between occupational stress, positive psychological resources and mental health outcomes, as well as the potential mediating roles of positive psychological resources in the relationships. According to the results of multiple hierarchical regressions, lower levels of education and income, longer weekly working hours, and shorter working years were associated with burnout. Older workers were less likely to have symptoms of emotional exhaustion, which was in line with the findings of previous studies [4] . They had more experience than younger workers and were more likely to better deal with different situations. Workers with less working years often begin with great expectations and may go through a difficult adjustment period, due to the lack of experience and practical skills. Above all, the three variables of ERI, PsyCap and self-esteem explained a large proportion of the variance in burnout. For the well-being model, all the demographics indicators had no significant association with well-being when they were controlled. The results suggested that occupational stress and positive The percentage of our sample workers who had occupational stress was 22.4%, which was similar to that reported by university teachers [44] , and lower than some other groups of employees [45] . With regard to the relationship between occupational stress and mental health, workers who experienced high ERR and overcommitment had higher level of emotional exhaustion and cynicism, and lower professional efficacy and well-being among the manufacturing workers. These results were consistent with the findings of previous studies [3, 46] . Workers with high effort, such as time and energy, might tend to experience more negative emotions. When the level of extrinsic effort exceeded intrinsic reward, the impact on both physical and mental health could easily lead to burnout and decrease the level of psychological well-being. Based on the Allostatic Load model, Girardi et al. [47] demonstrated that work-related stress could associate with biomarkers of inflammation, through negative affectivity which affected the exposure to psychological stressors. In addition, most of the manufacturing workers are often exposed to adverse working environment such as noise, high temperature, dust, organic solvents, and prolonged working hours on the assembly line with monotonous and repetitive tasks. These adverse factors may impact the mental health, and contribute to their burnout [48] . There is no doubt that the objective working conditions are unlikely to change within a foreseeable future. Therefore, measures and strategies improving the inner psychological resources of the manufacturing workers should be introduced in psychological health interventions.
An increasing number of scholars have become interested in the associations between positive psychological resources and mental health outcomes. PsyCap can help employees fight against stressors and work more effectively. It has been reported that individuals with higher levels of PsyCap are able to have more confidence and make greater efforts to pursue success, preserve the will to accomplish tasks or goals, bounce back from adversity or personal setbacks, and perceive positive expectations and attributes regarding consequences [27, 49] . In the present study, PsyCap was found to be negatively associated with emotional exhaustion and cynicism, respectively, and positively associated with professional efficacy and well-being among the manufacturing workers. As another important inner resource for psychological and social functioning, self-esteem was found to be negatively correlated with cynicism, and positively correlated with professional efficacy and well-being, which were consistent with the findings in previous studies [50, 51] . Low self-esteem has been found to be a risk or vulnerability factor for mental health. These results contributed to the understanding that PsyCap and self-esteem were positive resources for combating burnout and encouraged us to explore the mediating roles of positive psychological resources in the relationship between occupational stress and burnout in this population.
Results revealed that PsyCap played a mediating role in the relationships between ERI and emotional exhaustion and cynicism, and also partially mediated the effects of ERR on professional efficacy. Self-esteem partially mediated the effects of ERI on cynicism and partially mediated the effects of ERR on professional efficacy. Both PsyCap and self-esteem mediated the relations between ERI and well-being. Workers who perceived more effortreward imbalance and overcommitment would be more likely to experience lower levels of positive psychological resources which in turn increased the possibilities of developing burnout symptoms and decreasing their wellbeing. Compared with decreasing workers' occupational stress, it is a more positive and strategic way for companies to develop programs to increase the inner positive resources of their workers, thus to enhance the mental health and improve the organizational performance in the long run.
The findings have theoretical and practical implications for occupational health and performance management. In theory, different from previous studies which focused on the effects of single intervening organizational behavior variable, our study explored the concurrent effects of positive psychological resources on both negative and positive mental health constructs, and revealed that PsyCap and self-esteem might be positive resources for combating stress symptoms. In the competitive society, mental health issues of employees are becoming more common, and psychological health is a basic requirement for the staff to bring their intelligence into play. Organizational managers usually care more about advanced technologies and skills than positive inner resources of their staff to improve organizational performance. According to the theory of the positive psychology, positive psychological capital is open to be developed and managed, including optimism, self-efficacy, hope, resilience, self-esteem, and some other positive psychological resources. Interventions designed to enhance positive psychological resources have been introduced in previous studies and attracting more and more attention. Therefore, practical strategies of enhancing workers' positive psychological resources should be developed to help workers better adjust to their working situations.
Several limitations have to be mentioned in this study. The primary limitation of our study is the crosssectional nature of the data, which do not permit causal conclusions to be drawn. Although positive psychological resources can account for a large part of the predictive associations between occupational stress and mental health, our study cannot confirm a meditational model through cross-sectional design. Longitudinal studies are required to test these hypotheses, along with more complex statistical models. Besides, as a study based on self-report measure, the results cannot rule out other possible factors. Third, we couldn't neglect that some associations such as the correlations between overcommitment and professional efficacy are statistically significant, but very small. Finally, generalizations from our data should be taken with caution since the sample comprised only a small proportion of all workers in manufacturing industries.
Conclusions
To summarize, our findings revealed that both extrinsic stress (ERR) and intrinsic stress (overcommitment) were positively associated with emotional exhaustion and cynicism, respectively, among manufacturing workers. Only ERR was negatively associated with professional efficacy. PsyCap mediated the effects of ERI on emotional exhaustion and cynicism, and also mediated the effects of ERR on professional efficacy. Self-esteem mediated the effects of ERI on cynicism, and the effects of ERR on professional efficacy. Both PsyCap and self-esteem mediated the relations between ERI and well-being. Hence, interventions to decrease Chinese manufacturing workers' occupational stress and to enhance their positive psychological resources should be developed and put into practice. 
